The release of this particular list, however, outraged many in the Massachusetts nursery industry. Not only does it tar some of the industry's biggest moneymakers, including longtime staples of landscaping in the Northeast such as winged burning bush, Japanese barberry, and Norway maple, but it also offers no explanation for its choices.
"It was anecdotal and based on no specific criteria," says Wayne Mezitt, president of Weston Nurseries near Hopkinton on the western outskirts of Boston. Portland, Oregon's Forest Park. Photograph: John Randall, The Nature Conservancy.
An ornamental vine introduced to the United States from Eurasia and still widely used in landscaping is English ivy. The vine has escaped cultivation and invaded forests along both East and West coasts and throughout the Southeast, sometimes eliminating native shrubs, trees, and wildflowers. English ivy is shown here overgrowing shrubs and trees in
The industry lobbied state government officials and succeeded in getting the booklet withdrawn. Had the incident ended there, it would illustrate only the continuation of a longrunning conflict between those who make a living introducing, growing, or selling exotic plants and the biologists and land managers who spend an increasing proportion of their time trying to keep a handful of these plants from advancing aggressively across natural areas. From Chinese tallow trees, water hyacinth, and purple loosestrife to Japanese honeysuckle, English ivy, and ice plant, a small but destructive coterie of ornamentals has escaped the garden and caused economic and ecological damage to forests, fields, wetlands, and waterways. Although they represent a small proportion of garden plants, these escapees in fact make up the vast majority of plant invaders in the United States and a number of other countries, including Australia, New Zealand, Britain, and South Africa. Ecologists now rank invasions by exotic plants, animals, and pathogens second only to habitat loss as threats to biodiversity.
A decade ago, however, many in the horticultural world were skeptical of the notion that any of their green wares could cause ecological harm. Thus a decade ago, the nursery industry in Massachusetts might have celebrated its victory and held the line. But the perspective among industry leaders has changed dramatically in that time. From commercial nursery operators such as Mezitt, incoming president of the American Nursery and Landscape Association (ANLA), to the curators of botanical gardens, most horticultural professionals now recognize that some garden escapees can become pests.
The the controversial booklet, including Japanese barberry. Burning bush and Norway maple await a future round. The Massachusetts effort is not an isolated event. In Florida, Gramling has helped shepherd a similar give-and-take over the past three years between the state's $1.6 billion foliage-growing industry and its Exotic Plant Pest Council (FLEPPC). As a result, the Florida Nurserymen and Growers Association has urged its members to stop growing and selling 45 plant species so far, from guava and chinaberry trees to molasses grass. As in Massachusetts, decisions about some of the industry's best sellers, such as schefflera, are yet to come.
Voluntary codes of conduct
The fundamental shift in awareness and concern that these state-level efforts represent was clearly evident when horticultural industry leaders, scientists, and government officials came together last December in a landmark effort to draft professional codes of conduct "designed to curb the use and distribution of invasive plant species through self-governance and self-regulation." The international gathering drew more than 50 representatives of the commercial seed and nursery trades, landscape architecture, botanical gardens and arboreta, garden clubs, the conservation community, and state and federal agencies to the Missouri Botanical Garden (MoBot) in St. Louis for three days to hammer out draft voluntary codes for each segment of horticulture. The workshop was convened by MoBot; the Royal Botanical Gardens, Kew; and the American Association of Botanical Gardens and Arboreta.
The result of the meeting is the Saint Louis Declaration, which includes a final statement of "Findings and Overarching Principles" about invasive plant problems (box 1) and a set of five draft codes of conduct to help guide decisions of everyone from plant hunters to government agencies to home gardeners whose actions affect the spread of invasive plants (see www.mobot.org/iss) .
MoBot Director Peter Raven set the tone for the meeting by declaring that the threat of invasive alien species is "a given" and that everyone in the plant world needs to rethink "business as usual." The initial purpose of botanical gardens, for example, was to introduce exotic plants that would thrive in new settings. Now botanical gardens must ponder their fundamental purpose and message.
"What kind of message should we be giving now to visitors who see lantana and water hyacinth in our displays?" he asked. Are gardens providing advertisements for species they know will naturalize and cause problems? And what about a plant such as lantana that is not a problem in New England but is a widely destructive invader in countries from India to South Africa to the Galapagos Islands? 
Features Findings
People are major dispersers of plants.
The magnitude of this dispersal is unprecedented and has allowed dispersal of species that manifest aggressive traits in new areas.
Plant introduction and improvement are the foundation of modern agriculture and horticulture, yielding diversity to our supply of plants used for food, forestry, landscapes and gardens, medicinal and other purposes.
A small proportion of introduced plant species become invasive and cause unwanted impacts to natural systems and biological diversity as well as economies, recreation, and health.
Plant species can be invasive in some regions, but not in others.
The impacts of invasive plant species can occur at times and places far removed from the site of introduction.
Principles (a.k.a. "The St. Louis Six")
1. Plant introduction should be pursued in a manner that both acknowledges and minimizes unintended harm.
2. Efforts to address invasive plant species prevention and management should be implemented consistent with national goals or standards, while considering regional differences to the fullest extent possible.
3. Prevention and early detection are the most cost-effective techniques that can be used against invasive plants.
4. Research, public education, and professional training are essential to more fully understanding the invasive plant issue and positively affecting consumer demand, proper plant use, development of noninvasive alternatives, and other solutions.
5. Individuals from many fields must come together to undertake a broad-based and collaborative effort to address the challenge, including leaders in horticulture, retail and wholesale nurseries, weed science, ecology, conservation groups, botanical gardens, garden clubs, garden writers, educational institutions, landscape architects, foundations, and government. 6. A successful invasive plant species strategy will make use of all available tools, including voluntary codes of conduct, best management practices, and appropriate regulation. Codes of conduct for specific communities of interest are an essential first step in that they encourage voluntary initiative, foster information exchange, and minimize the expense of regulation. Botanical gardens as well as commercial nurseries still sponsor planthunting expeditions, especially to China and other areas previously closed to collecting, noted Sarah Reichard, assistant professor at the University of Washington's Center for Urban Horticulture. Most of the world's 1700 botanical gardens not only display the plants they collect but also make many available to the public at plant sales and share their acquisitions with other gardens and horticulturalists through international seed exchanges. Yet few gardens or nurseries scrutinize these offerings for weedy potential.
In 1996, the North Carolina Botanical Garden in Chapel Hill, directed by Peter White, became the first in North America and perhaps the world to stop distributing seeds outside its region as part of a broader policy to curb the spread of horticultural invaders (Sarah Hayden Reichard and Peter White,"Horticulture as a Pathway of Invasive Plant Introductions in the United States, BioScience 51: 103-113). Both White and Reichard have worked for more than a decade to make such policies part of the conservation ethic of all gardens. The early reactions were "pretty hostile," White recalled. Although botanical gardens have increasingly embraced conservation since the 1980s-propagating endangered plant species, discouraging collection of rare plants from the wild, and so on-they have been slow to acknowledge exotic plant invasions as a threat to biodiversity, White says. But attitudes in the botanical garden world have been evolving, just as they have in industry. Today, the dialogue centers on which species are the pests and on how to develop alternatives for gardeners and landscapers.
The specter of regulation
For commercial interests, the willingness to move toward self-policing reflects not just a growing recognition of the invasion problem and a sense of ecological responsibility but also a strong preference for voluntary initiatives over legislation that would restrict plant introduction, propagation, use, and sale.
Craig Regelbrugge, senior director of government relations for the ANLA, pointed out that the issue of invasions has been under "active discussion" in the industry since the early 1990s. He identified the wetland invader purple loosestrife as a key trigger, because it focused an awkward spotlight on an industry that perceives itself as environmentally "green." While federal agencies began spending large sums searching for biocontrol agents for purple loosestrife-the first weed of strictly conservation concern to be targeted for biocontrol-nurseries continued to sell the plant. As attention to invasive species has burgeoned since then at state, federal, and international levels, so has ANLA involvement. In 1999, the group formed a task force to consider its policies. In May 2001, ANLA and the American Seed Trade Association cosponsored a workshop with the US Department of Agriculture to begin "to identify issues and concerns" about screening of new plant imports.
During a breakout session, as nursery industry representatives worked on their draft code of conduct, some who were relatively new to the dialogue balked at dealing with the issue of screening new plant introductions, preferring to deal only with plants that are already here. But Regelbrugge pointed out, "Folks, there's a train leaving the station whether we're on it or not." The benefit of becoming actively engaged is to build relationships "that will help you be part of the process if down the road there's a push for new regulation."As Gramling added later: "The only thing worse than a law is a law you didn't help write."
The prospect of new regulations on exotic plant imports clearly looms on the horizon, along with expansion of the federal noxious weed list and tighter restrictions on movement and sale of federal or state listed weeds. At the request of the USDA Animal and Plant Health Inspection Service (APHIS), which is responsible for safeguarding the nation's borders against pest and weed incursions, the agency's stakeholders reviewed its performance in 1999 and recommended, among other changes, that APHIS implement a weediness screening system for nursery stock. Currently, if plant imports are scrutinized at all, it is for pests and diseases they may carry, not for invasive potential. Only plants already blacklisted as noxious weeds are turned away for invasiveness. This socalled safeguarding review helped to give momentum to passage in 2000 of the Plant Protection Act, which greatly strengthened the agency's hand in deal- The United States is not pioneering this regulatory ground alone. In 1997 and 1998, tough new quarantine regulations took effect in Australia and New Zealand, respectively, requiring a weed risk assessment for the import of any plants new to the country that are not on a "clean list" or "white list" of permitted species. Government and industry representatives from both countries participated in the St. Louis workshop. So did an advisor from the Horticultural Trades Association of the United Kingdom, where a policy review is under way.
A National Research Council publication, Predicting Invasions of Nonindigenous Plants and Plant Pests (2002; www.nap.edu/books/0309082641/html) , concluded that although the growth of global trade is making predictive screening a "pressing national need" in the United States, the "current basis for evaluating the potential risks by newly introduced nonindigenous species is not adequate" and will require a "significant national effort."
Regelbrugge agrees that "the capacity does not yet exist to implement and enforce" a screening system, but he told the workshop that "with or without a regulatory structure, voluntary initiatives and partnerships should be nurtured" now to help position both commercial and institutional horticulture for the future.
Changing business as usual
Some feared as they arrived at the workshop that lingering hostility and mistrust might make even voluntary initiatives difficult to launch. Gramling recalled that the early meetings in the Florida rapprochement "called for Kevlar." But it is a mark of how much attitudes have changed that there was very little rancor evident between interest groups. At the end of the three-day event, Gramling thanked the group on behalf of the nursery professionals "for being considerate of the needs and sensitivities of industry."
John Randall, director of the invasive species program at TNC, told the group early on that the thread connecting them is that they "all love plants" and want to "avoid hindering" the use of wellbehaved nonnative plants while curbing the introduction and spread of pest plants. Reichard agreed: "Everyone in this room probably wants to see the introduction of nonnative plants continue." That view-though far from universal among ecologists-was important to the nursery industry, which believes that "new plants drive the market," as Regelbrugge said.
The overarching "Findings and Principles" finalized by the group reflect that sentiment, recognizing that plant introductions have been valuable to society for food, forestry, medicines, gardens, and other uses; that only a small percentage are invasive; and that continuing plant introductions "should be pursued in a manner that both acknowledges and minimizes unintended harm."
Even among the nursery representatives, some were nervous at the outset that industry colleagues relatively new to the invasive species issue might not recognize the urgency to reach a consensus."We've got to move ahead," Mezitt said."This issue has now risen to the top among issues confronting the industry."
As the nursery group worked on the principles and hammered out its own draft code (box 2), several key issues emerged. Many echoed the Massachusetts and Florida concerns that invasive plant lists are often compiled without formal criteria and without taking into account the economic and social value of plants. Some also objected that such lists, as well as calls for preimport screening at the national level, fail to acknowledge regional differences. Features 1. Ensure that invasive potential is assessed prior to introducing and marketing plant species new to North America. Invasive potential should be assessed by the introducer or qualified experts using emerging risk assessment methods that consider plant characteristics and prior observations or experience with the plant elsewhere in the world. Additional insights may be gained through extensive monitoring on the nursery site prior to further distribution.
2. Work with regional experts and stakeholders to determine which species in your region are either currently invasive or will become invasive. Identify plants that could be suitable alternatives in your region.
3. Develop and promote alternative plant material through plant selection and breeding.
4. Where agreement has been reached among nursery associations, government, academia, and ecology and conservation organizations, phase out existing stocks of invasive species in regions where they are considered to be a threat.
5. Follow all laws on importation and quarantine of plant materials across political boundaries.
6. Encourage customers to use, and garden writers to promote, noninvasive plants.
Box 2. Draft of Voluntary Codes of Conduct for Nursery Professionals (February 2002)
"Half of what's on the US noxious weed list won't even grow in our region," Tony Avent said. Avent, owner of Plant Delights Nursery in Raleigh, believes that educating gardeners about what not to grow in their regions would be the best approach to curbing plant invasions."But don't restrict anything everywhere," he said.
Even within the nursery group, many consider it unrealistic, given the portability of plants, that a serious invader can be sold in a state where it seems to pose no problem without finding its waythrough catalog or Internet sales, informal seed swaps, or even as a cutting in Aunt Mary's purse-to regions where it can cause harm. Still, most in the industry consider it vital to keep in mind regional differences in invasiveness and in social and economic circumstances, as well as the need for regional solutions.
"Things like Chinese elm that are invasive in some areas may be the only tree people in harsh areas have for shade or windbreaks," noted Harlan Hamernik, owner of Bluebird Nursery, a wholesale operation in Clarkson, Nebraska.
In the end, the workshop acknowledged regionality in its principles:"Efforts to address invasive plant species prevention and management should be implemented consistent with national goals or standards, while considering regional differences to the fullest extent possible."
In their own draft code of conduct, the nursery representatives agreed that the invasive potential of plant species new to North America "should be assessed by the introducer or qualified experts using emerging risk assessment methods."
Avent, a plant explorer and major supplier of new plants to the nursery trade, voiced strong opposition to federal screening but agreed that voluntary screening is "the responsibility of a mature industry." He noted that he has used a decision tree developed by Reichard to do some informal assessments of plants he collects and propagates.
As for plants already being grown and sold, the draft code states that nursery professionals should participate in efforts to identify current or potential invaders in their regions, phase out existing stocks of those plants, and work to develop and promote alternatives.
The ANLA has already proposed that the evaluation criteria developed by MIPG in Massachusetts serve as a national model, a way of providing all stakeholders in a region with a common basis for decisions about which exotic species are invasive or potentially invasive. The criteria, adapted from an evaluation protocol developed by Leslie Mehrhoff at the University of Connecticut's George Safford Torrey Herbarium, call for data to substantiate such things as a plant's nonnative and naturalized status, its potential for rapid and widespread dispersal, its population density in the state's "minimally managed natural habitats," and its ability to outcompete other species in those habitats.
In Florida, Gramling reported, a University of Florida team has recently developed an assessment protocol that not only categorizes the invasiveness of a plant but also factors in its ecological impacts, potential for expansion, difficulty of management, and commercial value. The assessment leads to conclusions ranging from "Do not use this plant" to "Not considered a problem invasive at this time, with reassessment in 10 years." The faculty of the university's Institute of Food and Agricultural Sciences (IFAS) will use the protocol to categorize all nonnative plants mentioned in extension publications and planting recommendations.
Giving up the first 45 exotic plants in Florida was largely a "PR exercise, smoke and mirrors," Gramling admitted."It was not a big step commercially, but it was a big step morally to ask our members not to grow a plant." Some still feel it's a slippery slope to give up any ground, he said. But now that a working relationship with FLEPPC has been established and formal assessment protocols developed, the groundwork has been laid to tackle the Once a commercial species fails an agreed-upon invasiveness test, the question becomes what to do about it. Gramling's group has asked IFAS to come up with planting precautions and bestmanagement practices that will prevent FLEPPC category 1 plants from invading natural areas. For example, precisely how much separation is required to keep garden lantana from hybridizing with and imperiling native lantana? The Florida growers also plan to generate a list of substitutes for all category 1 species, even those they do not agree are invasive.
The search for replacements for aggressive garden exotics is under way in Australia and New Zealand as well as in the United States, and workshop participants considered how to do a better job of selecting and evaluating alternatives. MoBot research associate Patricia Raven used Chinese tallow as an example of the challenge. The highly invasive tree has been widely planted in the Southeast because, among other attributes, it is salt tolerant, provides fall color in zone 9 where that is rare, and supplies abundant pollen for bees at a time when little other pollen is available.
"There is a void in our plant palette," she said. Finding a noninvasive plant that provides fall color for zone 9 should be a challenge to plant breeders and collectors. But it may be impossible to find a single regionally appropriate plant that replaces all the qualities of Chinese tallow or other widely planted invasives-their size, shape, fruit, fragrance, flower color, attractiveness to wildlife, hardiness, and so on.
Lists of alternatives, of course, will require public education and promotion to be effective, and all of the draft codes stress the need for promoting awareness and altering expectations among the profession, the gardening public, and tastemakers such as garden writers.
"The most commonly asked question by customers is 'what do you have that will grow in a dry shady area and bloom all year?'" commented Pierre Bennerup of Sunny Border Nurseries in Jefferson, Ohio."If you had it, it would probably be highly invasive."
The need for changes in education and training was a particular focus within the landscape architecture group at the meeting. Darrel Morrison of the University of Georgia said ecological concepts such as invasiveness and an understanding of plant communities are "not strong points" in most landscape architecture degree programs, which focus instead on plants as design elements. Morrison, who does emphasize ecology in his courses, drove home his lessons on invasiveness recently by sending undergraduate volunteers out to clear thickets of Chinese privet from riverbanks in a nearby national forest.
"Privet is still quite often specified and planted, but I don't think any of those students will ever specify it in their designs," he said.
The draft code of conduct for the profession asks the American Society of Landscape Architects' Invasive Plant Species Task Force to encourage degree programs "to uniformly identify and address invasive species in plant materials courses."
